Abstract. Over the last decade, tremendous strides have been achieved in our understanding of magnetism in main sequence hot stars. In particular, the statistical occurrence of their surface magnetism has been established (∼10%) and the field origin is now understood to be fossil. However, fundamental questions remain: how do these fossil fields evolve during the post-main sequence phases, and how do they influence the evolution of hot stars from the main sequence to their ultimate demise? Filling the void of known magnetic evolved hot (OBA) stars, studying the evolution of their fossil magnetic fields along stellar evolution, and understanding the impact of these fields on the angular momentum, rotation, mass loss, and evolution of the star itself, is crucial to answering these questions, with far reaching consequences, in particular for the properties of the precursors of supernovae explosions and stellar remnants. In the framework of the BRITE spectropolarimetric survey and LIFE project, we have discovered the first few magnetic hot supergiants. Their longitudinal surface magnetic field is very weak but their configuration resembles those of main sequence hot stars. We present these first observational results and propose to interpret them at first order in the context of magnetic flux conservation as the radius of the star expands with evolution. We then also consider the possible impact of stellar structure changes along evolution.
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Introduction
Large-scale surveys of hot, massive stars, such as MiMeS and BOB , have recently revealed that ∼10% of hot stars host magnetic fields on the main sequence (Grunhut & Neiner, 2015; Grunhut et al. 2017 , see also Wade et al., these proceedings) . Typically, the structure and strength of these fields are quite homogeneous, with dipole-dominated structure and strength ranging from ∼0.3 -20 kG. Similar magnetic field structure and strength are seen in massive pre-main sequence (PMS) stars, primarly Herbig Ae/Be stars, indicating that magnetic PMS massive stars are the progenitors of their main sequence (MS) counterparts (Alecian et al. 2013) . Presently lacking, however, is information about the presence of such fields in the postmain sequence stellar evolution phases.
A realistic picture of what happens to these magnetic fields as the star begins its evolution off the MS and toward the red side of the HR diagram is important to understand not only the impact of the field on the star's evolution, but also to determine how the star's evolution can impact the magnetic field strength and structure. The role of magnetism at evolved phases is essential, as it impacts mass loss, stellar angular momentum redistribution and loss, internal mixing of nucleosynthetic products, differential rotation, and convection (e.g., Maeder et al. 2014) . Ultimately, the most massive stars will end their lives as supernovae and understanding the path from the MS to this end point will give insight into the different circumstances that will affect the final state, including the field's influence on the energy budget of the explosion and the final rotation and convection properties.
Despite the wealth of spectropolarimetric data obtained in the last decade, until recently the only two known cases of evolved hot stars with detected magnetic fields were the O9.5I star ζ Ori Aa, a barely-evolved O-type star located in a binary system with a polar field strength of ∼140 G (Blazère et al. 2015) , and the B1.5II star CMa, evolved just to the end of the MS and hosting a weak field of a few tens of gauss . No strongly evolved magnetic hot stars was known.
The observed magnetic fields of evolved hot stars are expected to weaken due to magnetic flux conservation, in which an enlarged stellar radius causes a decrease in the surface magnetic field. The surface magnetic field observed should change with time (t) according to the relation:
, where the subscript MS indicates the radius (R) and polar field strength (B) at a particular point on the main sequence. If we know the distribution of magnetic field strengths expected for various spectral types on the MS (Shultz et al., these proceedings) and combine this with radius predictions from stellar evolution models, we can roughly predict the secular variation of the measurable magnetic field throughout the star's evolution, if we assume that magnetic flux conservation is the only appreciable effect (Keszthelyi et al., these proceedings). However, Fossati et al. (2016) indicate that other processes may act to enhance the decline in observed magnetic field strength, acting as a magnetic decay. Moreover, these evolved hot stars begin to develop subsurface convective regions and dynamo action, that could interact with the fossil magnetic field, causing further changes.
BRITEpol Survey
The BRITE Constellation of nano-satellites (Weiss et al. 2014 ) was launched with the goal of time-series photometric observations of every star with magnitude V 4. In response to this substantial endeavor, a coinciding magnitude-limited survey was planned to observe each BRITE target using the technique of spectropolarimetry, to deduce the incidence of magnetism across all spectral types. The BRITE spectropolarimetric (BRITEpol) survey aims to observe ∼600 stars with 3 high-resolution spectropolarimetric instruments: HARPSpol (R∼100,000) at the 3.6-m ESO telescope in Chile, Narval (R∼68,000) at Téléscope Bernard Lyot (TBL) in France, and ESPaDOnS (R∼68,000) at the Canada-FranceHawaii Telescope (CFHT) in Hawaii. By observing a single circular polarization spectrum or Stokes V spectrum, the presence of a magnetic field can be detected, followed up with a second observation for confirmation. The survey detected 52 magnetic stars of a wide variety of spectral types ranging from M-type stars to O-type stars, from PMS stars to evolved stars. In particular, two magnetic evolved hot stars were discovered: ι Car and HR 3890. Currently, follow up monitoring of the most interesting magnetic stars, including all hot stars, is in progress.
ι Car
ι Car (HR 3699) is an A7Ib supergiant, for which we determined T eff = 7500 ± 150 K and log(g) = 1.85 ± 0.1. Stellar evolution models (Georgy et al. 2013) indicate the star has evolved off the MS, and is currently either in its first crossing of the HR diagram or on the blue loop, but in either case clearly evolved. The star is found to have an age of 19-56 Myr, and an enlarged radius of 50-70 R .
The observed Stokes V spectrum of ι Car, when analyzed with the multi-line technique Least-Squares Deconvolution (LSD; Donati et al. 1997) , revealed an obvious magnetic signature (Fig. 1, left panel) . This initial analysis allows us to derive a current dipolar field strength of B pol 3 G. Based on the star's current and past radius estimates and the equation in Sect. 1, the magnetic dipolar field strength that would have been measurable when the star was still on the MS is B MS ∼ 350 − 800 G, if we consider that the surface field strength is changed purely by magnetic flux conservation. This range is consistent with the typical magnetic field strengths currently observed in massive stars on the MS. Repeated observations of the star over a period of ∼ 1.5 years indicate a rotation period of ∼ 2 years based on the modulation of the magnetic field signature (see Fig. 1 ).
HR 3890
HR 3890 is an A8Ib supergiant with preliminary parameters determined by this study as T eff = 7500 ± 150 K and log(g) = 1.00 ± 0.1. Stellar evolution models paired with these parameters indicate a post-MS evolutionary state, on its initial crossing of the HR diagram. The stellar age is estimated to be between 6-12 Myr, and the star has a radius between 190-300 R . The LSD average Stokes V profile shown in Fig. 1 (middle panel) reveals a magnetic signature that corresponds to a dipolar magnetic field strength of B pol 1 G. If we consider again the relationship for the conservation of magnetic flux, and the estimated MS and current radii of HR 3890, the MS dipolar field strength would be in the range B MS ∼ 1450−2150 G, again consistent with our current known properties of magnetism of MS massive stars. Additional observations are necessary to identify any variation in the Stokes V signature.
LIFE Survey
To fill the void of known magnetic evolved hot stars, study the evolution of their fossil magnetic fields along the stellar evolution sequence, and understand the impact of these magnetic fields on the angular momentum, rotation, mass loss, and evolution of the star itself, we have started a project called LIFE (the Large Impact of magnetic Fields on the Evolution of hot stars) to observe a statistical sample of bright (V<8), evolved (luminosity classes I, II, and III), OBA stars with ESPaDOnS at CFHT. We aim to reach very high sensitivity (below 1 G for the longitudinal field measurements) to detect weak fossil fields and possible dynamo fields. The goal is to detect more magnetic evolved hot stars and characterize the properties of the magnetic population, to test the magnetic flux conservation scenario, search for signatures of dynamos, field decay or enhancement, etc. The observations of 11 LIFE targets so far led to the detection of a first magnetic star: 19 Aur.
19 Aur
19 Aur (HR 1740) is an A5II giant, with a reported T eff between 6300 and 8600 K and log(g) between 1.7 and 2.2 (e.g. Lyubimkov et al. 2010 , Soubiran et al. 2016 ). These stellar parameters indicate an estimated M ∼ 7 M and R ∼ 35 R . The LSD average Stokes V profile (Fig 1, right panel) 
Impact of internal structure evolution
As massive stars evolve, convective regions appear at the top of the radiative zone below the stellar surface (see Fig. 2 ). In these regions, dynamo fields could develop (see Augustson et al., these proceedings) and interact with the initial, already present, fossil magnetic field. Using MHD simulations, Featherstone et al. (2009) showed that the interactions between a dynamo and fossil field inside a star may increase the strength of the dynamo and modify the obliquity of the fossil field. Whether such effects indeed occur will have to be tested once the LIFE project has provided a sufficient number of magnetic evolved hot stars.
Conclusions
At present there are only a handful of known magnetic evolved hot stars. Their surface magnetic fields are very weak, often of only a few gauss. At first order, these observed field strengths agree with the basic assumption of magnetic flux conservation during stellar evolution. The LIFE project aims to expand our knowledge of magnetism in evolved hot stars by obtaining high quality observations of a larger number of giants and supergiants to obtain statistical information, test the flux conservation scenario, search for signatures of complex dynamo fields, and identify other potential field decay and enhancement effects.
